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INTRODUCTION 

In the medical laboratories of Kosovo, urine 
examination is performed manually using reagents and a 
microscope, or dipsticks; fully automated urine analyzers 
are not yet utilized in public or private areas. The urine 
dipstick test has been used for long time to diagnose 
urinary tract infections, and its use has become very 
common in laboratory diagnostics (1). The diagnostic 
value of urine dipstick testing has been fully 
demonstrated, and thus dipstick tests play an important 
role in urine analysis (2).  

However, no specific studies to check the urine 
dipstick performances for urine examination, comparing 
them with the more classic testing have been performed 
so far in Kosovo. This is especially important to know, 
considering the potential issues of dipstick uses in our 
Country. The dipsticks used in Kosovo might not be the 
same as those used in other laboratories worldwide. 
Furthermore, the dipsticks in Kosovo are used manually, 

especially in the public sector, while in other countries 
automated analyzers are often employed. Therefore, it is 
important to check whether there are significant 
differences in these two methods (dipsticks and 
traditional methods), considering also the potential 
difference in culture and skills, coupled with an 
increasing use of dipsticks in Kosovo. 

Early treatment of urinary tract infections (UTI) is 
essential to prevent the spread of infection. The benefit 
of screening methods using the dipstick test is therefore 
the easy and quick UTI detection allowing an early 
treatment of UTI (3). Rapid diagnostic tests can rule out 
negative samples; they can save time and money and 
are thus beneficial in clinical laboratories and for the 
patients.  

Some studies have evaluated the role of dipstick 
tests as a single screening method for complicated UTI 
(4). According to Shaw et al. (5), microscopic pyuria was 
more sensitive in detecting UTI than dipstick tests. 
However, other studies comparing test strips to 
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microscopic examination, found that the use of test strips 
is an acceptable alternative (6-12), and that either 
dipstick or microscopy urinalysis can be used for rapid 
diagnosis (13).  

Considering the contradictory conclusions from 
previous work and the ongoing doubt regarding the 
diagnostic accuracy of dipstick tests, the aim of this 
study is to compare the results of the urine analysis 
performed with dipsticks, to the results obtained with the 
classical method (reagents and microscope) and to 
evaluate the dipstick performances in terms of sensitivity, 
specificity, positive and negative predicted values.   

 
METHODS 

The present study presents the results of five 
parameters that have been determined by dipsticks (14) 
and by the methods in use: leukocytes, erythrocytes, 
proteins, bilirubin, specific gravity.  

The dipsticks have been obtained from ACON 
laboratories Inc, (REF U031-101, San Diego, CA, USA); 
the dipsticks were used according to the manufacturer 
instructions and read by a laboratory pathologist.  

For the microscope determination of the leukocytes 
and erythrocytes count, samples were centrifuged for 5 
minutes at 1 500 rpm. The sediment was placed on the 
microscopy glass which was covered with 22x22 mm 
covering glass and examined without staining (15); the 
results of the leukocytes and erythrocytes count were 
reported as average particle counts per high-power field 
(HPF, i.e. 1 field at 40x magnification, objective 10x). 

Bilirubin determination by reagents was based on 
Rosin Trousseau test: 1-2 mL of urine is placed into a 
test tube; the tube is held straight, and iodine is stratified 
with 1% solution in alcohol. A positive result is indicated 
by a green ring at the interface of the two fluids (16). 

Proteins were determined by the sulfosalicylic acid 
semiquantitative procedure. 1 mL of centrifuged urine 
was added to 3 mL of sulfosalicylic acid reagent (30 g/L) 
in a test tube; the mixture is allowed to stand for 5 min. 
In the laboratories of University Clinical Center of 
Kosovo (UCCK) (area of study), the sulfosalicylic acid 
method is the only method available for urine protein 
determination. Protein ranges are based on reference 
(17); briefly: negative, no turbidity; +, turbidity was 
observed under ordinary laboratory light (i.e. when the 
tube is placed in front of a typed sheet of white paper, 
printed letters are clearly read); ++, turbidity is so dense 
that printed letters can be observed through the tube but 
not easily read; +++, turbidity so dense that nothing can 
be observed through the tube (17). 

Specific Gravity was measured using a urinometer 
(18). 

Permissions from UCCK and from managers of 
private laboratories have been obtained to distribute  a 
form to be filled in and the samples to medical 
laboratories. 

The participants were asked to perform the 
requested tests using the dipstick test, microscope 
analysis and reagents, as appropriate. The questions in 

the form were formulated to compare the diagnostic 
results between each method for a specific parameter. A 
total of 320 sample swere distributed to UCCK, Family 
Medicine Clinical Center (MFMC) and private 
laboratories during March-June 2019. 56 different 
medical laboratories received 5 or 6 urine samples. Not 
all parameters were measured with both methods; as a 
consequence, some parameters have less than 320 
results.   

Statistical analysis: The results were analyzed with 
IBM SPSS Statistics 21.0 statistical package. Cohen’s 
kappa was performed for evaluating concordance.  
Performance characteristics of dipstick were calculated 
as: Se=TP/(TP+FN) for Sensitivity, Sp=TN/(TN+FP) for 
Specificity, PPV=TP/(TP+FP) for Positive Predictive 
Value and NPV=TN/(TN+FN) for Negative Predictive 
Value. The variables were categorical and there was no 
need for recoding.  

RESULTS 

Regarding leukocytes (Table 1), differences are 
noted between the results of tests measured with a strip 
and using a microscope. Using the dipstick test, 71.3% 
of cases resulted negative for urine leukocytes, while 
only 12.9% were negative at the microscope. Many 
samples (151; 55%) were classified “low presence” (5-20 
cells/µL) at the microscopy observation.  

Concerning erythrocytes, differences were observed 
between the results obtained by the dipstick and those 
observed with a microscope. According to the dipstick 
test results, 87.5% of cases were negative for 
erythrocytes in the urine, while at the microscope 
examination, the negative results were only 65.2%. 
However, in the case of the microscope there are many 
instances (23.0%) of low erythrocyte presence, while 
5.1% of cases gave a “low” presence in the dipstick test 
(Table 2). Cohen’s K showed fair agreement between the 
two measures, K=0.23 and (95%CI 0.15-0.30). 

For the presence of proteins, the negative results 
were very similar between the two methods: 87.0% by 
dipstick and 86.7% by the chemical reagent (Table 3). 
The other classifications (low, moderate, high) showed 
only a modest concordance. Cohen’s K showed a 
moderate agreement between the two methods: K=0.52 
(95%CI 0.41-0.63). 

In comparing bilirubin, minor differences are noted 
between the results of tests measured with a dipstick 
and those with the reagent. The dipstick test was 
negative in 97.5% of cases, while the test with the 
reagent was negative for 96.5% of cases. 7 samples 
resulted positive when tested by the reagent but were 
negative for the dipstick (Table 4). Cohen’s K showed fair 
agreement between two measures, K=0.33 and 95%CI 
0.03-0.63. 

In comparing the specific gravity, very small 
differences are observed between the dipsticks and the 
urinometer for values 1.005, 1.010, 1.015, 1.020, 1.025 
and 1.030, with a slightly larger difference observed in 
1.002 values, suggesting that a dipstick test is a reliable 
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Table 1 
Cross tabulation of leukocytes count (dipstick test versus microscope)

Microscope (cells/µL)

Negative 
(0) 

Low  
(5-20) 

Moderate 
(20-50) 

Plenty 
(>50) Total

Dipstick test 
(cells/µL) 

Negative 41 151 31 3 226

15 (+-) 0 19 13 0 32

70 (+) 0 5 24 1 30

125 (++) 0 0 16 7 23

500 (+++) 0 0 1 5 6

Total 41 175 85 16 317

Table 2 
Cross-tabulation of erythrocyte count (dipstick versus microscope)

Microscope (cells/µL)

Negative 
(0) 

Low 
(4-8) 

Moderate 
(8-30) 

Plenty 
(>30) Total

Dipstick test 
(cells/µL) 

Negative 201 67 6 0 274

+ 1 2 13 0 16

++ 0 1 7 2 10

+++ 2 2 6 3 12

Total 204 72 32 5 313

Table 3 
Cross tabulation of protein presence (dipstick versus reagent)

Reagent (mg/L)

Negative 
(0) 

Low 
(100-1 000) 

Moderat 
(1 000-2 500) 

High 
(2 500-4 500)  Total

Dipstick test 
(mg/L)

Negative 201 9 1 0 268

150-300 (+) 8 13 9 4 34

1 000 (++) 0 0 2 2 4

3 000 (+++) 1 0 1 0 2

Total 267 22 13 6 308
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Table 4 
Cross-tabulation for bilirubin (dipstick versus reagent)

Bilirubin measured with reagents

Negative Positive Total

Bilirubin (Dipstick Test)

Negative 271 7 278

Positive 4 3 7

Total 275 10 285

Table 5 
Cross-tabulation of specific gravity (dipstick versus reagent)

Urinometer

1.002 1.005 1.010 1.015 1.020 1.025 1.030 Total

Dipstick Test

1.002 2 4 2 0 1 0 0 9

1.005 2 10 3 1 0 0 0 16

1.010 1 2 32 3 0 0 0 38

1.015 2 0 0 44 3 0 0 49

1.020 1 0 1 0 68 5 0 75

1.025 0 0 0 1 3 46 1 51

1.030 2 0 0 0 1 2 64 69

Total 10 16 38 49 76 53 65 307

Table 6 
Performance characteristics of dipstick

PPV, Positive Predictive Value; NPV, Negative Predictive Value 
*For Specific Gravity, values of 1.002 were considered Negative, and values above 1.002 were considered positive, producing a 2x2 
table, from which the corresponding values were calculated. 

Leukocytes 
(microscope) 

Proteins 
(reagent) 

Erythrocytes 
(microscope) 

Specific Gravity 
(urinometer) 

Bilirubin 
(reagent) 

Sensitivity 91/276 (0.33) 31/41 (0.76) 36/109 (0.33) 290/297 (0.98)* 3/10 (0.3)

Specificity 41/41 (1) 258/267 (0.97) 201/204 (0.99) 2/10 (0.2)* 271/275 (0.99)

PPV 91/91 (1) 31/40 (0.78) 36/39 (0.92) 290/298 (0.97)* 3/7 (0.43)

NPV 41/ 226 (0.18) 258/268 (0.96) 201/274 (0.73) 2/9 (0.22)* 271/278 (0.97)



method to measure specific gravity (Table 5). Cohen’s K 
showed perfect agreement between two measures, 
K=0.837 (95%CI 0.79-0.88). 

Table 6 shows performance characteristics of 
dipstick urinalysis compared to microscope, reagent, 
and urinometer, for the five comparable parameters 
(leukocytes, erythrocytes, proteins, bilirubin, and specific 
gravity) respectively. 

Sensitivity of the dipstick compared to other 
respective methods was 33% for leukocytes (95%CI 
0.27-0.39), 76% for proteins (95%CI 0.59-0.87), 33% for 
erythrocytes (95%CI 0.24-0.43), 98% for specific gravity 
(95%CI 0.95-0.99), and 30% for bilirubin (95%CI 0.08-
0.65). Specificity of the dipstick was 100% for leukocytes 
(95%CI 0.89-1.00), 97% for proteins (95%CI 0.93-0.98), 
99% for erythrocytes (95% CI 0.95-1.00), 20% for 
specific gravity (95%CI 0.03-0.56), and 99% for bilirubin 
(95%CI 0.96-0.99). Positive predictive value was 100% 
for leukocytes (95%CI 0.95-1.00), 78% for proteins 
(95%CI 0.61-0.88), 92% for erythrocytes (95%CI 0.78-
0.98), 97% for specific gravity (95%CI 0.94-0.99), and 
43% for bilirubin (95%CI 0.12-0.80). Negative predictive 
value was 18% for leukocytes (95%CI 0.13-0.24), 96% 
for proteins (95%CI 0.93-0.98), 73% for erythrocytes 
(95%CI 0.68-0.78), 22% for specific gravity (95%CI 0.04-
0.60), and 97% for bilirubin (95%CI 0.95-0.99). 

DISCUSSION  

According to the obtained results of the study, in the 
leukocytes count, an important percentage of samples 
(>50%) were classified as negative by the dipstick, while 
the microscope count gave a result between 5 and 20 
cells/uL: On the other hand, it can be stated that the 
Urine Dipstick Test ACON is in good agreement with the 
methods in use for erythrocytes, proteins, bilirubin, and 
specific gravity. 

A review by Simerville et al. attributed the dipstick 
false negatives results for leukocyte count to a number 
of possible causes, such as elevated specific gravity, 
glycosuria, ketonuria, proteinuria, some oxidizing drugs 
or vitamin C (19). The observed results contrast 
somewhat with previous reports, for example by Laosu-
angkoon S et al., who reported a significant positive 
correlation (p<0.001) between dipstick testing and 
microscopy (20). Manoharan et al. reported almost 
identical sensitivities for leucocytes dipstick testing using 
different dipsticks, produced in Korea, USA, Belgium, 
and sediment microscopy (21). A paper by Zamanzad et 
al., reported that a negative result for leukocytes in 
dipstick test is accurate enough as screening test to rule 
out infection (22). 

It is worth noting, however, that other studies 
reported different results. A paper by Koss et al. reported 
that urine dipstick testing for leukocytes had little value 
as method of screening for renal disease in otherwise 
healthy children (23); a work by Mambatta et al. also 
showed a sensitivity of only 48.5% for leucocyte testing 
by dipstick analysis and attributed the false negatives to 
oxidizing drugs (24). Furthermore, a meta-analysis by 

Deville et al. suggested that in primary care, negative 
leukocyte results do not rule out UTI, which is also 
coherent with our findings (25). 

Similarly, Kristiansen et al. found that dipstick urine 
analysis sensitivity was 90% and specificity 51.5% and 
they suggest that dipstick hematuria should be verified 
by microscope before referral for urological examination 
in countries which still recommend examination for 
asymptomatic microscopic hematuria (26). 

Our results showed a very high level of agreement, 
particularly for negative results, for proteins. In a report 
by Zamamzad et al, the sensitivity, specificity, and 
positive and negative predictive values for detection of 
protein were 80.0%, 95.0%, 22.0% and 99.6% 
respectively (22). The NPV value in this case is similar to 
the one calculated in our study, suggesting protein 
testing by dipstick is a useful method of ruling out the 
presence of proteinuria.  

In the case of bilirubin, similar results were observed 
for both reagent and dipstick measurement This 
suggests that both methods are similarly useful for 
assessment bilirubin presence in urine. 

The results observed for specific gravity were very 
similar for both the urinometer method and the dipstick 
method. This contrasts with highly inconsistent 
observations by Roessingh et al.; this work however was 
published in 2001 and it is likely that the quality of 
dipsticks has improved over the years (27). 

The most important factor affecting the urine strip 
results is the production of strips of enough quality.  

Other possible explanations for the differences in 
results between microscope and dipstick results could 
be contaminated urine sample containing oxidizing 
chemicals such as hypochlorites (28), high levels of 
ascorbic acid (vitamin C) (29) and the presence of 
hemoglobin or methemoglobin that could act as a 
catalyst for the oxidation by organic peroxide of an 
indicator of the test strip (28). 

Another cause of the encountered differences for 
proteins determination could be the presence of protein 
other than albumin, while dipsticks mainly measure 
albumin.  

A limitation of the study is that some of the urine 
parameters were not measured with both methods for a 
number of reasons. For example, nitrite, urobilinogen and 
glucose are not measured in UCCK, MFMC and private 
laboratories. On the other hand, in the dipstick tests used, 
no leukocyte cylinders, epithelial cells, crystals, sperm, 
and amorphous urate salts can be observed.  

From this study we can conclude that the use of 
dipsticks leukocytes has not yielded reliable results 
compared to the microscope evaluation, while it can 
positively help identifying a number of urine parameters 
such as erythrocytes, proteins, bilirubin, and specific 
gravity.  

A final observation is that dipsticks offer the 
advantages of the low cost and are easy to use. 
Therefore, in Kosovo, it is worth considering the increase 
of usage of dipsticks for certain parameters. 
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